Imino-oxazolidinones, the cyclocondensation products of chloroacetanilides with potassium cyanate and their condensation products with vanillin including isomers have been chromatographed on starch bound silica gel thin-layers using one and two component solvent systems and effects of various properties of developing solvents and migrating species on R F values have been investigated in addition to the separation, identification and estimation.
INTRODUCTION
Although thin-layer chromatographic (TLC) studies on heterocyclic organic compounds including thiazolidinones [1] [2] [3] are well documented and numerous reports are also available on isomers but imino-oxazolidinones have not been investigated hitherto. This aroused our interest to carry out TLC studies, as this technique is superior to others in providing rapid and better separation, on a few imino-oxazolidinones including isomers. The effect of various properties of developing solvents and migrating species on R F values and separation of isomers were investigated. The relationship between ë max and infrared spectral ORIENTAL JOURNAL OF CHEMISTRY www.orientjchem.org Est. 1984 An C NMR spectroscopy as reported elsewhere .
In synthetic work reagents grade chemicals (95-97%) were used as supplied where as in TLC studies analytical (AR)/ HPLC-grade solvents were used.
Procedures
Glass plates (20 20 cm) were coated by spreading an aqueous slurry containing homogeneous mixture of silica gel (BDH) and starch (19:1, w/w) with a laboratory-built applicator and coated plates were air dried. Both sides of gel layer were scraped of to a width of 5 mm and the coated plates were activated by heating ca.80 0 C for 1h before use.
In order to ensure the compactness of spots spotting of standard solution of samples in acetone was done on warm plates. For qualitative studies sample solutions were spotted as small drops using fine glass capillaries on 0.1 cm thick layer whereas in quantitative work known volumes of solutions were applied with a micropipette to a 0.2 cm thick gel layers. Sample solutions were applied as a series of spots or bands in a line 2 cm from the edge of the plate. Oven dried loaded plates were developed in rectangular glass chamber, presaturated with developing solvent to ensure reproducibility of results, with ground-in-lids by ascending technique. On development for ca. 8 cm the plates were removed from the chamber. Although all the spots were visualized in day light, some were more clearly discernible in iodine vapor.
For quantitative analysis chromatogram bands were scraped off, centrifuged with 1-2ml acetone three times and volume was made up to 5 ml. The absorbance of the solution of each mixture component was measured on SP-65 Uv-Vis spectrophotometer at the wave length of maximum absorption (ë max) of the solute and concentration was calculated from linear calibration curves obtained in the range of 0-400 µg under identical conditions of medium ( acetone ) and temperature (20 2 0 C).
RESULTS AND DISCUSSION

Effects of various parameters on R F values
The effect of gel layer thickness and presence of other compounds (mixture) on R F values were examined for some isomeric oxazolidinones as migrating spots in resolving solvents. The R F data for ternary and binary mixtures of isomers in Table 2 and 3 show a lowering of R F values with increase in gel layer thickness whereas almost identical R F values obtained when the compounds migrating individually (table 1) and in mixture (table2) results that the migration is independent of the presence of other compounds.
The effect of solvents polarity on R F values was studied with all oxazolidinones in oxygencontaining solvents. The order of R F values, BuOH PrOH EtOH MeOH corresponding to the solvent polarity, shows that R F values and their sequence is governed by the solvent polarity. In nonoxygen-containing solvents order of R F values CHCl 3 C 6 H 6 petroleum ether n-hexane, being consistent with the sequence in their dielectric constants, supports the inference arrived on oxygencontaining solvents. The higher R F values in aromatic solvent benzene than in aliphatic solvent containing same carbon atoms such as n-hexane clearly show that aromatic solvents are better than the aliphatic solvents in establishing R F values because double bonds of benzene forms weak hydrogen bonds.
TLC studies of isomeric ternary nitro-and methoxy-oxazolidinone mixtures revealed particular R F orders depending on the nature of the solvent, i.e. whether it is oxygen-containing or nonoxygen-containing or it is a one or two component system. In almost all the oxygen-containing solvents irrespective of the nature of functional groups and polarity of solvents, compounds of both the series exhibit R F order p <; in mixture solvents the same order is established generally. This reveals that position of substituted group or steric hindrance in solutes mainly governs the R F value irrespective to other properties of solutes and solvents.
To study the effect of nature of substituent on R F values, p-substituted oxazolidinones were chosen as in this position the steric effects are 
Separation, identification and determination of oxazolidinones in mixture
Among different solvents tried for separation of oxazolidinones, chloroform showed the highest resolving capacity as it could resolve several mixtures of six compounds; the best resolution of diverse mixtures of three compounds, however, could only be achieved in benzene, nhexane-EtoAc (1:1,v/v) and benzene-EtOH (4:1,v/ v). The ternary and binary mixtures of isomeric compounds of both series (R and R 1 ) have also been resolved only by these solvents ( Table 2 ).
The IR stretching frequency of the C=NH, a common characteristic group, and ë max of the isomeric oxazolidinones have been correlated with the R F values in their resolving solvents. In R-C 6 H 4 -NO 2 isomers R F order, meta para ortho is similar to that of the ë max and C=NH stretching values whereas in R-C 6 H 4 -OCH 3 isomers the R F values fall in opposite order to that of their ë max values. In binary mixtures of R 1 -C 6 H 4 -NO 2 and R 1 -C 6 H 4 -OCH 3 isomers the R F and ë max values as well as the C=NH frequencies are in identical orders. These R F and spectral correlations were used for the identification of mixture components after separation. In order to test the application of the TLC method in the analysis of oxazolidinones various mixtures of isomeric compounds were analysed qualitatively (Table 2 ) on 0.1cm and quantitatively on 0.2cm thick layer (Table 3 ). The maximum amounts of isomers resolved from their mixture reveal the maximum separation limit of this method.
All the results are reproducible.
